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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition capable of producing a molded article excellent in 
the balance of rigidity and surface hardness versus impact resistance when incorporated into a 
thermoplastic resin, by blending (I) a vinyl compound- modified ethylene polymer produced by graft 
polymerizing, on (A) an ethylene polymer exhibiting specific properties, (B) a vinyl monomer and (II) an 
ethylene polymer. 

SOLUTION: The component A is an ethylene copolymer which comprises an ethylene having an intrinsic 
viscosity of 0.01-10 dl/g, a molecular weight distribution (Mw/Mn) of not more than 4 and an ethylene 
content of 35-65 mol% and having no crystalline melting peak as observed by a DSC method, a 4-20C Ot- 
olefin and a polyene. The component B is, for example, a styrene, an acrylonitrile or an acrylic acid. The 
component II has a density (measured according to ASTM D1505) of 0.92-0.965g/cm3. Into 1-90 pts.wt. of 
the component I, 1 0-99 pts.wt. of the component II is blended (provided that the total thereof amounts to 
100 pts.wt.). 
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[0 0 4 61 < (b) -i^yih^^ymt^^y (b) 
^>it^ ^>mt^mt. (a) M^^S^#:i«^ttJ 

i^T*o> :icOcfc^;:£ (b) ^ ^yi\i-( ^ymt^mt 
LT«, jv-ixm. 'f:tymt^m. r^^yit^^iij: 

[0 0 4 7] JKXSgtLTa, BR3 (Si'f. R\t.y 

y3L-)V) #n>. hUX (3,5->'7;U:^n7x::^;U) 

h'JX ('Odi'^JU::*- d:7x::i;1/) 5J^d>, hUX (p- 
hUJU) HUX (o-hU;P) /J^o>« hUX 

(3. 5-v^^;W7xr:;U) /J^D>;^ti:di#tf t.tl^o 
[0 0 4 81 <;i->tt{k^#)t LT«, h U TJl'^JUM 

T;p=^r;uT>t-r>Aii, hUTU— ;i'4^X7*:^'i'A 
qEn<:;Axh^ (7xn;W :ij^':7*, hu (n-:/5^;i/) 

T>^rx>:7Axh7 (7xzi;u) 3jx>^^;^c<i:*^**tf e.n 

>?T>»U=^^Jl'7>^x>:7Aig<»:lxT«, 
(l-T'PfjU) T>^::i'J'A5^ ('^>^'7;l/:e-D7 
xXJU) st;-^^. i^y{7n^:i(-y)\,7y'E=.<yAy^V-^ 

(.^y^yjU:tayjL-}U) h, n.n— >*y^;i/T 

- U-':7A5" h^+X (^>^'7>'U^P7xZi;i/) xKl^ 

— h. xxP-trx'i7A7^ ('^>^'7;U::tP7xr: 

[0 0 4 91 yn^yit-^mtLxi^. y'ii^^^y (1 

4) , fx Ch'J (n-y^JW T>^:X>^A] 
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-h, fx thU (n-y5^;W T>^n';7A3 fX (H 

K^-f K F7';^>3j^U— h-) -•y';rjl/^tg (ii 
I) U£(D^^7^^yT-^y<Dmj.^:^mi>bn^, 
[0 0 5 01 i3j\^^^yit^<^iiVXit, A-tDvn/-)- 

zt^5> (14) . l,3-v'*;i/AV:^Jf^7> (13) . f 
X (hU (n-:/5^;i/) T>*X'^A] fx (.^y'fts)\ 
■I" Kv-i' K-7-:t);i.A*-:7>x;tj#^-h) :z.-j^)vmk 
(IV) f<!D^^i*ji/zt^7 yT~ii:y<rims~EimM^ 

[0 0 5 11 _hieOTj:57^c (b) -c^yit-i:tymt-^ 
mt. ^nx'^fzit 2 m&.±&-^t)-iixm^^^ n <t 

WIH (d) W«IT;U5:r'i7A:t^->{t:^<^*fc« 

(b) -i^yit-r^ymt^mt, ±jsu^fii^4^ffi#: 

[0 0 5 21 Sfc:M!«5:}^^-r-5tC|^LT«, (d) =t 

yit-i :tym\:,^miiii%\z&rf<D^oti. (c) 

[0 0 5 31 < (c) mm7)V^-'yM\:^<l^> (c) 
^ft-ttlTJUSXC^AYb^i^il.TfS, ^mZ'>fS.< ii'h 

im(DA\ -m-mm-^^^-r^it-^mnrnx^^. z. 
<DXomt^^ti\.x\i... tziL^\tTm—^-^x^t>^ 

[0 0 5 41 (rI ) mA 1 (O (r2 ) ) nHpXq 

(i^if, r' *3d;UtR2 SV^tclHI— TfcS/^coTVi 

4CDK{|:*^*S:*L. XfSAPy>MT^&:^L. m« 
0<m^3, ntt0^n<3, p«0^p<3, q«0 
^q<3<£rfi^fc-rS:-C*t?T, bd^fe. m+n + p + q 
= 3Tfe-&„ ) 

< (d) mm.7)v^-'0L,^^yit^m (Tju^^^-y- 
» > (d) mm7)v^=.'^h,^^yit-^m\t.. u^d^ 

^<D7)\^^y^-^yX^':>X^^<, Sfc1#ra¥2-7 

8 6 8 7 Wikmzm^-^nx^^^^ou^y'tiy^m'&i 

©**S7';U5n'?A:^-^->{t:^!^TfeoTt>ctVi. 

[0 0 5 51 fie*i:^»o7;P5y+-y-> (7;i^*+-y- 

[0 0 5 61 

[^b6i 

R „ A I < O A I * O AIR, 

1 • ■ ( I ) 

R 



[0 0 5 71 iC*. R«^^;u*. x5";ws. :/pf;u 

2 ut±rosi^T* 0. »SL<fi5~40 os^-cab 
•5. 
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[0 0 5 8] dCT. 7;i/5/^-9->WS5: (OA 1 (R 

.fcZ/SC (OA 1 (r2) ) 1?a*5$n-57JP+JU:^=<^-> 
T)lS.:z.'yAmiiL (C^T, r' *5J;1/r2 «. RtR 

[0 0 5 9] /j:*5, (d) *«7;i/5z:>^A3f-+->fb^ 

(A) S!igffl(DMj« UUy^>^mm <i:LT 

5l5J;0^»(^(l) @#tt5^^5'>Mj«^ig^i*^iT;^5- 
':7A{t:^^ai:;(>^e>;S^^5'>JftM!iK, (2) pJ^I^a'^v? 

[0 0 6 0] ^^BMH-it, m-^, ±l2(7)J;3/d:^^n-tr 
[0 0 6 1] /-^a^-^^mm^mi^K ^^a-&SrA.y5^ 

m-cnm-t^m^izit. a-&»rt<D (a) M^^^ig^^ 

0, ffiSO. 0 0 0 0 5~15U^;k i(fSL<«0. 

0 0 0 1-0. 5 = 'j^;i'©»Tffli'>e>n-5. 

[0 0 6 2] (6) mmrjis.-'yA-t^i^it^^ (7 
;i/^+-y-» tt. (a) y^^S' a-t>if^^<^(Dm^^m 

(M) (C:?*TS7;U5-'^AM^ (Al) (D^Jlit 
(Al/KDT, 1~1 0 0 0 0, »$U<ttl 0~5 

0 0 0 i:/j;SJ;5^i;a:Tffllie.nSo 

[0 0 6 3] (b) ■i^>it-(^y\tit^mt. (a) 
^^n-bMb'&i^fr^frs (b) 'iyt>i[:-(^>mt^ 
^<D=E)l'lt ( (b) / (a) ) T, 0. 5~2 0, 

[0 0 6 4] sfc. (c) mmrji'^-'yAit'^mm 

~5 = Ut;P. »Sb<«*«J0~2 5U^Jl/i:;^t-5J;p 
[0 0 6 5] ii^, aat*^- 2 0-15 

oic. jf^Ktto-i 2 o"C, $e.{ri(fSL<«o~ 

1 0 O-CtDiSfflT. EE*;J^0^MxT-8 0 k g/cm 

2 . JfSL<«0^@x.T-5 0 k g/cm2 oieH<7) 

[0 0 6 6] Kft^mm mm'^ammm-r^^m^ 
s L < « 1 0 »Fp^~ 1 . 5mm-x^$>^, 



[0 0 6 71 ±^zfai^u>, x.^u>. 

tt. ±a!<DJ;5f«£X5'l^>?^a^* (A) d^'f#e,nsd: 
[^LXtt, *^i^t<!:CD^i-T«ilig5?iiJSrfflti-5Cli:fcT€r 
[0 0 6 8] ±f2«)J:5fcLT:/Deu->, X^l/>. 

(A) a^c:n<&^tya^?is<i:LTtte.n^o zktj 
it^ji^«Sffijc=toMa^n, x^u>jss^#: (a) 

[0 0 6 9] tf-;U^Mtf (B) 

^^m-vm^^<bn^\d=.)i^mmi^ (b) i:tT«. 

y. o- ;^5^;i/X5=-l/>'> m- ;<5^;UX5^U>, p- ^ 
>. t*r:;uh;i.x>. t*r:;p:^^->u>. ':;t:*x;P'^>-fef 
fci^fi, 7^Ua-hU)U ■ a- ^uu7^^)a 

- h 'jji-m<D7i7 'J D- h >jj\^mmi^ : ^/cv ^egfq;*? 

; p<^;l'^i5'^"J U— h. x?JU^:$'i'iJL'-h. 
U 1/- h. X5^;l-7'i7U l/-h. n-y5";PT 
i7'JU-h^© (^^) T^'JJPgf^^^: ; >^ 
^ ; MTkvU'f >S?^ovk'r >K®^^^ : v 

[0 0 7 0] ±m\z-Mt^mi. {f^y h=^y^-i: 

bTiam^ST, ^-i.t^«2at;l±M*-&t)ii-Tffll''^ 

=f-)V7.=f-Vy. p- ;><5";WX5"U'>>ii^'J;f9$fS L<. <|# 

[0 0 7 1] :ihU;U^fr:;i/^ffl#:©3t.T«. 7^ 
•J D- h "JJPS/itt-ero^^fliT&tifFS L < , 7^"J PX 

Ti^U^U®?. ;*i5'i7UJHS, ;*5^;Up^^'i7U U—hi^Ci* 

[0 0 7 2] t'XJHk^#l^1±X^U'>3^a^#: [ I ] 
(^i^^^hffifi. fXjP^Mft: (B) m^T. ^737 h 

^\±m(nx.^uy^m^i^ (a) i o oaffi%ic*fb 
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T. aS5~5 0a«9fi. »SK«10~4 0fig% 

[0 0 7 3] ki-M\i^<m^^:L^u>mm^ii. rn 
[0 0 7 4] ■:f3ifya-ms.mm 

[0 0 7 5] rzii^ii^±m^mx'^tni. Hf 

< « 1 ~ 2 l/iS CI t Ti^M* L l^o 
[0 0 7 6] ±l31f^SJCtt, iSSS^£:1ttLTtt« 

0 7. 5 tciE^$nTv^^^^;K/c«/j:t*;*^^tf 

[0 0 7 7] -r^t^P^.. J!^*=f®SAPJcO, item 10 4? 

0 fC:foViT^^. jS«Co (%) 0#fetC«eLfc*!i« 

1 OJt^-f X©?g(c^0#A7tt^, PtSiJti (ti {it 
0 zmmm^iytzm^) Ttupw^isci (%) 

(C,/Co) >0. 9 ti^f^S-^^BTi^, *fgB^-C{S$f 

a-&»cfflOi^RfS<«^ ry^^7D-^Stc:;«j ts« 

[0 0 7 8] *:^?8{C*5t,iT«. P-S^SJ^^if 

rt(cSAsnrcx^u>jsa^*i^ (a) jc. fx^u^ffl 



«j (B) <D±m^--i^mxi^tz\%^m\^xmm-^:ni 
^^x5"^>?^a^# [i] <D&mAmtix^-^^m(D<^.x 

:/-5'i^7P-SS*S<tf^OX5^U>2^a^ft: 

(A) {zif-)immi^ (B) S:^}-fil^J!ni-r2);^fe«, It 
li^i|sfWiSAP75^e.ajPST<©FBllci;^mt^±, »SL 

< im.^<Dmmi^y w - k p ^r^ttxiii^. t l < «r4 

t£.^y^-]rUi)^^\d.=-)VWmW- (B) €:SA-r-5CIi: 
5r5Po 7'^^:7P-MSll:;tfCDIg*4cD±gAP*^?.{il 

□ ^x^zM-mw-y^ - K p;6>* 1 ijmom-^^^. \f.-)vm 

(B) ©-gp«. i2>r®^SKD^SAP5&^?.:7w-K 
i|BKD3E4SAP/5^'Sl^i;EilTt>J;<. Tzh^HtmmKm. 
fc.'^{c2-DCD7^'— KPSr^ttT, ;ine.®:7^' — HP 

i)^<^\i.-)VWmW (B) ^l:SJt^«F^t'>'^'-K-r*«-& 
[0 0 7 9] ^(D^oti.\i:^)VWmW (B) CD^^-fiJ^illl 

ex .t , a p e> i±i p st-® Fb1»c :7 ^• 
-K$n^ex;i.^»#:ta. rai;^i:-&#)Ta&-pT=bJ: 

p ^ ai p ST©rBiTifi^®Rif*^ ^ ex^u^a^^sr -f 

-Kr^«-er, €-ffim75^^7^-K$nsfx;i.^a<i: 

[0 0 8 0] Sfc. 'f^^yu-mK^<m<D^1SLXUi)^ 

i^y^ — Y^n^\f.—)i'Wm.Wii. ^SAP/i^eaiPS 
its A P 6 tB P S T®Wr«|gc^^*^ fx;i/^«<ifj 

*«#:0^«?:7'^ i?'^ P-^SJS«©±SAP75^ ^> 7 
^'-KLTfcctt^L, fxjl/*e#:co±»€:y7i^:7P 
-S;Sf£:;if ©3EfeA P*^ 5) tB P ^ T-©Fb1IC 7 ^' — H LT 

[0 0 8 1] a^^ 

a^ffi«, a-&sjsxg(ri^^sKDX9"u->jsa^#: 

(A) i3J;utfx;umfi^l^ (B) ^«^L, i/^:7ha 
^sjtr^^tT/i^it. ^figa-&#:5:a-&s^E;xSct o o 

3 o%t;i±ffltis«-&^& r-^mm^mi tnu. zo% 
(o%^^tj) (Dmxm^^^^-^^ m^m.^m 
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[0 0 8 2] *5§B>^ic43i>T«. ^mi±mmmm^m\>^ 

[0 0 8 3] ^nib<Dmmmm^t. :j^^u>^m^i^ 
(A) , \^-}mmw (B) ^feicxwa^sijofrn-a 1 

ooMasBic^L. ®^4ooaage«T. $fSL<« 
2 0 oaagBJiCT. ^e>fc^ffsb<«i 0 oasgp^T 

[0 0 8 4] *^BJ»c:*3t^T«. ±8a®i-5;5:«-&ffi^ 

^fflUT, ii:^)immt^ (B) <^x^i/>j^a^<^ 

[0 0 8 5] :ia)j:of£^i^ti)mi!^m (m^mtt^M) 
v'-r;i'/t-:t4^it'f h\ ^■5'p-r;i//'?-:t+-tt-f h*. t- 

hX- h. i> ^)Vn—^^>':^^ hX 

— h, i,i-t*x (t-:/5=-;i//t— sf'+v') -3,3,5- hu^ 
;i'/t-^=^^-y--i' h*, t-:/5^;i//t-:t+->eAi/— h. t- 

[0 0 8 61 z.n<^<D^z^ti)mPhmt.. Ji^uymm 

-^{^ (A) . ex;U*««: (B) *3ctUJ*^^?fi]W^fh 

«i 0 oa«gBtc*fL. aso. ooi~5. omm 
815. »$L<«o. ooi~3. saasB, $e(r$fs 
b<«o. 0 0 i~2. oaag5otij-&Tffltie.n-5. 

[0 0 8 7] *5!l«Jc::feliTtt. gW^lW t*x;i/ 

{b^#iattX^^>3^a-&{*: [I] O^i'^MslgiicDrc 

[0 0 8 8] Cine,CO]l^^ffij?fiJtt. X5^U>3^fi^#: 

(A) , fx;i/#ffi#: (B) mixsmmim<r>'^mm.\ 
oossseicj^L. ji:*:o. ooi~5. oassp, m 

^KttO. 0 0i~3. saffigt. ^e.f::»*L<tt 

0. oi~2. oaffla5cDS'j-&Tfflti^ns, 

[0 0 8 9] *f6^»ciJliTtt. a^SKtt7v;t);l'M 
5 o~i 8 one. ctOjtfi U<fi6 0~1 5 ot:ir*> 

0. f^mrpitt. »sL<«o. 2~6^rBi, jcojffs 



[0 0 9 0] *%B^IC^(/^T«. a^lCj;^Tt#?>tlfc: 

i4x5^U>J^a^#: [I] <h, *Sf£:«fXJU^tt#: 
(B) ^7ffiSl4*«ilJ§«iJ;a:i-<!:*|5l^i-«j»ci)-«|LTfccfc 
i^b. ^fc. tf^.nfcfxjWk^ife^i4x^l/>?^S^ 
I* [I] i. *S*&©fx;i.^tt^*: (B) ^^Sit*^ 

!gj^^4x5^U>3^a-&tt: [I] ^iSiggWfcMjfiLTfeJ: 

[0 0 9 1] ;f5:**%BJ»C*itiTfi. ±IB«J;pJcLT 
f#e.tlSt*xMb^#l^ttl^U>l^a^^ [I] 

a^#:^^««^i-grj: <i:©;^ffi-Cl** LTffl i/^T t) A 

[0 0 9 2] *^BJ{c*5(,iT«. [ I ] M-M^-^trnt 
f4x^U'>?^a^mi. [I] fx;Hb-&#i^1±x^l- 

>i^a^^*5j:y: [II] x5^i/>?sa^^«^n-«i o 

Oa*g|5lC^LT. I~90a«a5. »SL<ttlO~ 

soaasR, $e.ic»* L<«i o~7 oaagpcDfij^ 

^14x^1/ >^a^f$:^^ty. X^l/>Sa^#:ffifig#» 
^. [IV] X5^l^>?Sa^«i:tA^Wl^"imi4«tiB©eS:K 
SiJ<i:LTffll.^S<i:, HiJ14*5=ktJt^S5fffia:iiia»IS1±i:(7) 

[0 0 9 3] rin x^u>j^a-&i^ 
*^BjT'ffivicn^ [II] x5^u->jsa^#:«. m&A^ 

0. 92~0. 9 6 5 g/cm3 , iff^ U<«0. 92 
5~0. 965 g/cm3. ^ f>tcjff ^ L < «0 . 9 3 
5~0. 9 6 5 g/cm3 ®|gHl^lCib-5, 
[0 0 9 4] ±sE [11] X5^U>JSa-&{*:i:LT«, X 
^U'>^ffia^#:. *-5l.if4X5^U'>t^^m^igc3~ 
2 0®a- :t^:7^ >, Jf$L<«^?gI^^S:3~l 0 

icVy^ >i:<D^^a^{**^ffl^^e.tX^<, 

[0 0 9 5] *^BjTfflt^e.n^ [II] x5=-i/>?Ra-& 

;<;H-7D-U'— h (MFR ; ASTM D 1238, 190 

^wa2. i6kg) Aso. o i~5oog/i 05j-. 

b<ttO. 0 1~3 0 0 g/1 05i-, ^e>{C»^L<tt 
0. 0 1 ~2 0 0 g/1 O^J-Tfe-SdiTS^aSLtio 
[0 0 9 6] 2^^^tC*5tiT«. [11] X^'lx^a^a^ 
[I] ex;Hb^«b^ttx5^U>?^a^«:*5J:t; 

[II] x5^u>jsa^^o^fhfii ooasgi5ic**L 

T. 1 0~9 9afigP. »^ L<(i2 0~9 OafggB, 

$e.(c<!fSL<«30~90 aftguroiij^Tffl e>n 

±aB<D.fcp;5:fi)-&T [II] x^U'>3Sa^«J*-& 

tJ, X^U>ma^^*:mfig<^^. [IV] X5^l/>lSa^ 
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[0 0 9 7] 5feg^JfflX5"t^>3^tt^^fflB£#j(Dia^ 

^ifiSMT ^ d i J: D t# €. tl^. 
[0 0 9 8] 'AiZ, ^^HJJC^^^ofMttlSSgffifigifetC 

±mLfzJ:o\Z, ±15© [lII]*:^B^{C^^5feK»Jfflx 

^u>^m^i^Uf$.!^i:. [IV] :ji^\y>mM'^i^Km 

[0 0 9 9] rivi x^u>%a^#:^mg>iapr@ttjs 
It 

^mMT±ti [III]3fe«SiJfflX^U>5Sa^#:MfiK!l^i 
<hfc»Cffll^f.nS. [IV] X^U>?S«^#:iJi^1.®^pJ 
MttmUBt LT«, :fc<i:^fSx5^U>3^a^#:m05j? 

U or: h iJJU • :/^S^X> • (AB 
S) , 3}?U 7xxU'>3t-+-y-f 

[0 10 0] ±|B7l^U:^U7^' >i:LT«. *^«JfC 
neU> • X5^1/>^>5^A^m-&#:^<D::ri^7'i' 
[0 10 1] ±f2#'JX7«7^;U<hLT«. 

Ti^U^T'n^i^ h>, 7t?u t h*D+>';:/5^^-^ 
[0 10 2] ±K#UT5 h*<hLT«, ^Wm\Z\t.. ± 
'fn>-6. i--ia>-66. ■r-(u>-lO, -T-i u 
>-12. D>-4 6^©8gte]K7}?U75 h\ 

[0 10 3] ±IS7j^lJT-fe^'-;U<hLTW. 

[0 10 4] ±ie/}?UX^U>(i. 7.5"U>C0#5£fi^ 
[0 10 5] ±seABSi:L.T«. T i"J n X h U 



Sif «$nS«l^#fi:$: 2 0 ~ 3 5 ^:JP%<D«T^W 

:/i5'v^X>*^bi|#^n^«lfig#j4^2 0-3 0^: 

4 0-6 Ot;i'%©ft-r'&Wr^ABS*WS L<fflti 

[0 10 6] ±te#'J;^7-/J^^^-htLT«, h'X (4- 
tKO + i^^xXJW ^i^'X 1,1-t'X (4-th'n^-> 
7xx;i/) x^>. 2,2-t:'X (4-b Kp+->7xx;1/) 
•:funy. 2,2-h*;^ (4-t f*n4^->:7xx;i/) -zf^yu 

fc. 2,2-fX (4-t h*D=^v7xx;l.) y^D/'?>/&^eft 

[0 10 7] ±ia7pU7xX^>;i-^^->K<i:UT«, # 
U (2.6-v^f^;i/-l,4- 7xXV->:^+vh-) ^fflli^ 

a-&^*^*J;Oi*f*b<, iRpJC^JPh^n-lz-h (MF 
R ;ASTMD 1238, 230*C. 2.16kg?^S) 1)^. $?SL<tt 
0. 1~2 0 0 g/1 O^J-. $^tC»SL<«0. 1~ 
1 0 0 g/1 0 5i-CS>-S7'Dfc!U'>3g (*) «-&«:7!»W 

[0 10 8] JiiBWct^T^t [IV] x^-uy^^m-^i^KK^ 
ffl*-^to-a:TffliiTt>iii, ;fei5, r [IV] xg^ix'>3S 

#:j ifS, X5'l/>^3ajS^#:, ^fc«x^l/>^tt7{>i 

5 0^)l%S^±l:$>^3:^U> • a- :tUyH y^M-^ 

[0 10 9] [IV] X5^l/>JSfi^^J[iin©#*pIMtt<^ 
|g«. [llI]X5^U>lSa^^fflpE#l*5J:ZJ^ [IV] X^ 

u>5^a-&*t:K^n®^piMtt^iig«^it*i 0 oaasB 
(c*fLT, io~9oa»gB, iff* L<«2 o~9 oa 
m^. $^,(cffSL<tt3o~9o aagpcDfj^T'ffl 
[iii]x5=-k>jsa^^fflfi£Wi. [iiux^^u 

>3^a^#:ffl*K!^*3J:at [IV] X^U>?^a^«i:£i^1.«) 

m'^mammcD'^mm i o o a«gi5{:?^t ut, i o ~ 9 
oaagp. $fs u<«i o~8 oaasp, $e>(c»^b 
<«i o~7 oa«gp<Dfij^-effl^^^>n^. ±m<oj:o 
urnsi-^ [iii]x^U'>?sa^«^ffifigi^i: [IV] x5"k 

.hffiJW^tt t © A- 7 > X IC® n^c^J^^cSrMit 
[0 1101 -g-CDfacDfig^ 

Ty^ya-y=ir>i/m, m&m. mm. mm. f^^m 
mvuf^^mo \z^^^xm(D^f&mm^i>m-:f\^ > k-t ■& 



(12) 
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[0 111] m-^miimmm.iifL'^(Dmm 
Lfz [uu^mmmx.^i^>mm-^i^mj$.!^, [iv] x 

[0 112] ifc. ^^m\z^^m^m.^mmfm.im 

*^^rLTi>n«J;<. [I] t*:^;Ht:'&^^ttx5^U 
>ma-&#:, [II] X^^>3^«^#:, [IV] X.^ly> 

j^m'^i^m-<Dm«}m\tmm, ii^zmmizmcx±m 
im^^nm(Dmtm\^wmm. --y-m^tm^^xm 
siMmiyxnxhjiiK 
[0 113] 

^^m\zm^i$.mmt. _hiB©j:5{cLTt#^.n^. * 
mM>,z%^m^m\immm.^m^^m!$,-^ti^o 
\zw>^m-^mi9immm.f$.mt. <ikm(D:^mxmiii^m. 
'^^f^m, mm^m. wm}$.m£ii^ffrjio::in!)^X' 
^. m^cD^mffa'^y^ jiA. -y—hizmxx^^. tz 

[0 114] 

imm^Mm *%Bj(cfis^eJc«^jfflx5^u>3^a-&{*: 

M^ititt. it#^Wt*:=:JKt-&#;^14x5^U>JSa^^ 
ch, !t^^©X5^^>3S«^#:<h^#SfiJ^T'^WLTI.i 
S©T', X5^W>3Sa^#:eWOlSi^^tt«liB<^)efeH^ 
tLTSfiST-^D. c:coefeM^Jfflx5"u>j^a-&^mj5K 

nfzm^w-^m^-r^^t.mx^^, 
[0 115] :^%mz%^mmm'imm'^m.m\^. ±.m 

[0 116] *^B«IC^^fig}g^^«. ^SgB^lC^-SiJipI 
CO 1 1 7] 

[0 118] fj:*5. ##C?iJ. *iS0iJ, Jtt!<^Ilci5tt^ J 
I S A lis, ?l3g3¥14^. ftCf?;3ff3#tt* (FM) . 
7-fV-yh»^^S (I Z) *5j;C;JD-yi7>:>3i;p®S 

(HR) eoaS^«. TIB®:)&felctieoTfTAj:ofc, 

(1) J I S A ®S 

J I S A J I S K 7 2 1 StcWLT. -f 



(2) §l3i3*14* 

J I S K 6 3 0 1 JCipSaLT, -/ux 
^m\ZXVf^Ltzi^-^\ZXi I S 3^^^>'<;HSi^)t 
2 3*C©#HMTTX/'t>P^3 0mm, ^mm 
S3 Omm/^J-W^ftTSd^Ufc. 

(3) ffitf?Z)W#tt* (FM) 

miVifm^m (FM) «. ASTM C 7 9 0\zmU 

it^ffll^T. X/t>FBl5 1mm, fttfjia?2 Omm/^J- 

(4) 7-1- (I Z) 
7-fV^-yh»^^ (I Z) tt. ASTM D 2 5 6 JC 

ISl^H- (^/-v^) ^ffll^^T, 2 3*C-CffliJ^Lfe, 

(5) P-vi7i:7iJHgS (HR) 
Dyi^'i'iJUgS (HR) «. ASTM D 7 8 5 fC«P 
SaUT, Wtt))5KJg«»CTf^SL;t;p$2mmXi^l 2 0 
mmX® 1 3 OmmCD:ft1S*ffl^^TzlteLfc<. 

[0 119] ^tz. mmm. imm\ziin^:^\yy ^ > 
m^t^a^m.^ (Tm) . mm^M [tj] *jctaCMw/M 

(1) (Tm) 
DSC©®,^a^?:*«6, «;*clf-^'fi:«©iaS^Tm 

[0 12 0] ^M^^fSiSth (DSC) ^fflV^T. IS** 

^7;i/5/i>icf$i6. 1 0 o'c/^i-T2 0 orsTSia 

2 0 O'CTS^BiWjtLfct^. 1 O'C/^i-T— 1 5 

o'csT^sb. ^i^Ti o"c/^>T#ta-r*i^<7)®i^ 

(2) URBftSS [77] 

(3) Mw/MnMw/Mntt, GPC (-ir'JU/t— 5X 

4-;!' h V p D /<>-tf ymmx. 1 4 0 1: Tfiij^ L fc, 

[0121] [ ex;Wb^i|jl^1±X5^ U >ISS^#:©M 
ii^iJ] 
[0 12 2] 

[S!ii«»Jl] [fx;Hfc^«^^ttx^U'>;sa^^t: (g 
PE-l) OSSjg] ^«*ti h>'K^7'7i?'7n-^ 

te<e«?&/SMmH*) 18 5M. El 7. 5 (b) \ZU 

m<D=^Mi£it^^-( -/(DmmKmmtmmoyKmmx' 
1 og:tctt:«e)nfcc,/Co=o. 9 5 5$-^-rt> 

) i£r]l^e<ja^l^M<i:LTffll>TX^U><!:Ti'iJ 

3^A*a^*t: (fx;wi:^!^^14x5^u>i^a^^^ (G 
PE-l) ) ^^MiiLit. 

[0 12 3] T/i*?-^. X5^^>^ffl*^*5 3^;U%<DX 

5^U> • i-:/x>7>iS^A^ta^«i(ffiK^ttS [77] = 
2. 9dl/g, Mw/M=2. 1)$>9. samSB. 
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a*gpic, 1,1-k'x (t-y5";i'/i-:^+-» -3,3,5- h 

[0 12 4] 'A^^X\ mt&Atmf&Bty^')a-^'J 
#:T4 0 0 g/h{3;tc.5cto»C:agg«)tC«*gUT, KfS 

[0 12 5] ±tBwj;ptcLT#e.nfca^^?K^. 1 

9 O-CTS 0 5i-rai 0 k P aabs.fCTMH^feaiLT, a 

jUX^^jl^-y h > 5 0 0 c c ^^m^X^MiZX, nl^g|5<t 

T^o, ij Dx hu;p^att4. 9a»%-u$>o 
fz. ^Tz. m'inrz;<^)ux.^)i^ h>^mmz^\.^x 

1 3. 3Mm%X'$>-:>rzo 

[0 12 6] [x.^uyj^m^^mmi (i) op®!] 

a^fls: (GPE-l) 8 0a»gPi, ^SO. 96 Og 

/cm3 ©X5^1/>^ffia-&^2 oa»gB<h^-itttfpai 

m^zx2oox:xmmm.m\^. x^u>?sa^#:ffifi£iij 

(1) 

[0 12 7] m^ntz:si^u>^m.^¥^m.mi (i) * 

J I S A mmitl 5. 2TfeO. ^l3RPtt^«5 0. 
6MPaTfeo;t. 
[0 12 8] 

[«ii^J2] [fx;Kfc^#)^ttx5^^>^a-&<i: (G 
P E - 2 ) WMjg] Mit^J 1 fCiStiT^Sffl LtzM-^mm 
$;fflt^T. X5^U>-&tt*^5 3^:;i/%WX5'U> • l-Zf 
^y^y-^L.^M'^W- {WM^m [77] =2. 9d 1/ 
g. Mw/Mn=2. 1)10. 5a«gB> X5^^>1 
9a«g|5, h;UX>6 9a«g|5Sril^. 
A^iiS-rSiifetC^ h;Ux>l. 5affl;gi5(C< l.l- 
t*X (t-y5^>lW/1-:^4^-» -3.3, 5-hU;<5';U->i'0 

^^^yQ. 0 7 mm^^mm^'^tzmm.B^m\zmm. 

Ltzo 

[0 12 9] 'A^^^x. mmAiimmBt^m^iz^^if 
mmzmi^Lx. Kit^m(Dm:^f^(D'p^^mu o o-c 

yifvy h'^ttx5^^> . \-zf'ry^yyA^m^w 

(fx;Kb^'i)^ttx^U>3^a^ft: (GPE-2) ) 



[0 13 0] mnfz^^')-^-5 g\Z;<^)l:Ji^Jlirh 
> 5 0 0 c c <&*P^T^iaiCT. pJ^gPt^^gBtC^i-grj 

[0131] [x5^ u ymm^^mn!i<m ( 2 ) ©ism] 

±b2<DJ; o iz LX'^^ntz fx;Wb^i^^ttX5^ U 
a^#: (GPE-2) 8 oaSSRi, SBSEO. 9 6 0 g 

/cm3 (Dx.^uymnm-^^2 oaagpt^rnwtftti 

a{CT2 0 0*CT^B6?gMb. X^U>3^a^#ffl^i^ 
(2) 

[0 13 2] f#f.n;tX^U'>»a^^*:MJ«!Kl (2) S: 
ffl^i. J I S A ?iS*5J:DJ?l3B#1±¥»COl^T. ±tB 

J I S A mmtl 4. 9Ta&0. 5I5S?*'I4^«4 8. 
7MP aT^ofc. 
[0 13 3] 

mmms) [fx;wi:^«^^^14x^^>»a^#: (G 
PE-3) cDMifi] »3S^2fC*5l^T, X5^k>®f^*3 

^ttX^U>?Sa^*t: (GPE-3) ) 

[0 13 4] t#e.nfc#u-7-5gtr^^;ux^;u^rh 
>5 0 0 c c i£*PxT^S(CT. oj^g|5<h^^gP(C:«-SiJ 

5^;i'^r h y^i^mmz-Di^^xTtm^m^nui^K wtm^m 
^^mi^Lfzf^m. mm^mas. oa«%T&o. 
•J jm-^sfi 17.9 a«%T'^o fc 

[0 13 5] [X^U>J^a-&#:fflfifeife (3) <D|^K] 

±iero J; o fc LTff enfc trx;wt:^i^^1±x5" u > 

m^#: (GPE-3) 8 0a«gBt. ^-SO. 9 6 0 g 
/cm3 OX5=-l/>#ffla'&#:2 oa«gP<»:^i::#ffai 
^fCT2 0 O-C-C^iitigML, X5^U>?ga^#:»fi)tig5 
(3) S-f#fCo 

[0 13 6] t#^,nfcX^I/>3Sa^#:fflfifeife (3) ^ 
J I S A ?!Sa^*3<fcDJ5l3SP14*»:otiT, ±12 

■;^m\z^-z>xum^nti.^ft, "to^i^m. coffitRfj© 

J I S A liSS«14. 7T'*0. §l3i#14^«5 0. 
2MP aT$)o;t. 
[0 13 7] 

[#5t««J] [ex;Hl:^#i^l±x5^u>?sa^«i: (gp 

E-4) '^U-y htt<7)X5^U->-^a;5^*5 3^;U 

[r?]=2. 9dl/g. Mw/Mn=2. 1)10 0 

mmmz^Lx, ^)Vi3jvi7 7.\o\o msi^ 5=- 

nii-i^-^m) 0. laSSB. BHT (iS'^r^^) 
fp« ; StEB^p^pXIi («) S!] 0 . 1 SfflgP, 'J 
>S?;^JU->>:7A0. iaSg|5^^g^L;t. 
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7i7Un-hU;U^:y7— 5:6 sags, 7.^U>=f: 
y-7-^18Sfigl5. n— '\^->>2 5B : 0 

[0 13 8] :^tiT. f#^.tlfc#a:7'U>H^^. Xi^ 
Uo.— 2*^3 OmmT. L/D = 4 8-^r$>■5l^:&[B]S— 
«lifffi^^C7^- KL. fflS2 0 0*C-C^itigiM5L. 

^<^^ttX5^U>ISa^^ (GPE-4) ) CD'^U-^h 

[0 13 9] h 5 gjcj>(g^;ux5^;uy h 

> 5 0 0 c c ^»p;tT^ffifcT, ojm^^^mmz^m 

^S'JSL^ci^*. ^J^^««l. ia«%T-feO, 

[0 14 0] [x.^u>?^m^^m.i^^ (4) ©n®] 
a:-^^*: (GPE-4) somsasi. ^so. seog 

1S»CT2 0 O-CT^ifiili^b. X5^^>?Ra^#:ffifigi^ 
(4) S:#;to 

[014 1] #^.n^cX5^U>3gS-&#fflfiE#| (4) $ 

fflvn J I s A mmii^xs^\wm'i!tmz':)\.^T. ±sb 

JIS A®^«13. 5Ta5D, 5IS#'I4^«4 8. 
2MP a-e*ofc, 
[0 14 2] 

u> (ms>^ if 7 > i^^u zfu ;} 1 0 5) 7 s'mm 
get, SijicaiiT#e.nfcx5^u>ism^#ffifi)ti^ 

(1) 2 5aMg|5i:^'\>->xJU5:^^+»— eig-^L. ^ 

[0 14 3] fie.nfci»iPiint«i&ffijjKii)*ffli^ mf 

^Dmmitm (FM) , P-yi7':7x;U®S (HR) *5j;t>' 
T-fy-yhfrS^^ (I Z) »rt3t>T. ±i2;&feJC«£o 



14* (FM) « 1 4 5 OMP aT$)t3. D-y^^'i'x^Hl 

5 (HR) «8 8T<feO, T^^/y hmm^m. (IZ) 
«4 3 0 J/mT*ofc, 

[0 14 4] 

[*M0ij 2 ] mmm i icij^^x. siig^ii i T-f#e.nfcx 
^uy^^m^wm^os^ (i) ©f^t^ojc. g!ig«3j2i?i§ 
e,nfcx5^u>?^a^**jSfl*3tig5 (2) 

[0 14 5] 'i^ibntzm^m^mmm.fS.^'km^^. fttf 

?!0W»14* (FM) . U'yi;'0:r.)VmS. (HR) 43 J; 
T-('JvhmWm. (I Z) tCOliT, ±iB:&j*{c:ti!eo 

14* (FM) «1 4 4 0MPaTSD, n -y >::7xJHif 

6 (HR) «8 7-C$.0, T-r^y-;/ (IZ) 
«4 0 0 J/mT*)tjy5:. 

[0 14 6] 

"f-uyj^m-^wm.^^ (i) ©f^^^otc, ^jg^j3Tt# 

e>nitX^U>»a^#:«aj«#l (3) ?rffll.ifcfi;l^«, 

[0 14 7] mintzm-sjmiimmm.fi^m=^mf^\ t&tf 
wmw\im (FM) . a-yi7'yx.jvm& (hr) *3J;d: 

T'fl/'yhW^^ (I Z) fCOl^T. ±IB:^fefctJeo 

tS* (FM) «1 4 9 OMPaTfeO, P .y ■i7x;i/® 
S (HR) tt8 8T'^.D, T-('/yhmmW (I Z) 
«4 2 0 J/m-lfS)o;fco 
[0 14 8] . 

litmin HM^j 1 {'*3v^T, »ijfiMiT#^,nfcx^ 
i^>»s-&#:fflfig!g^ (1) (DRi:>K>{z. m^mx-n^n 
fz:::^u>j^m^i^mssi<^ (4) mm 

[0 14 9] t#e.n^cl^pIMtt^Bgffl^i^^ffll.\ ffitf 
?)!J«#14* (FM) . P-yi'":7x;HSS (HR) iS^Z^ 
T^Vyhmm^ (I Z) tCOtiT. ±SB:^fe»Ctiieo 

itm (FM) «1 4 0 OMP alr^)»3. P-y^-^xJl/® 
S (HR) tt8 2T*0. T-fV-yhmm^m. (I Z) 
«3 0 0 J/mTa&ofc. 



(72)^H^# # ?s zi (12) m m m m 

aiP»SlEiIlPlP*BT?D*/sTe 1»2# ;^KlSiS5rfT®il3?lTa6#«!s 



(15) 
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(12) ^ ^ — Fi?— 4 J 002 BB03X BB05X BB15X BN06W 

>ClSfl?igSrfTJgS'^lTB 6#ifi ^^it^ 4J028 AAOIA ABOIA ACOIA AC09A 

AClOA AC27A AC28A AC45A 
AC49A BAOOA BAOIB BBOOA 
BBOIB BC12B BC18B BC24B 
BC25B BC27B EAOl EB02 
EB05 EB07 EB09 EBIO EC02 
FAOl FA02 FA03 GA04 GA06 
GA19 

4J100 AA02P AA04Q AA15Q AA16Q' 
AA17Q AA19Q AA21Q ABOOR 
AB02R AB03R AB16R AJ02R 
AJ09R AL03R AM02R AM45R 
AM48R AR22Q ASOIQ AS02Q 
AS03Q AS15Q BC27Q CA05 
FAIO FA18 FA21 HG09 



